Europatsches Patentamt 
European Patent Office 
Office europeen des brevets 





@ Publication number : 0 595 702 A2 



EUROPEAN PATENT APPLICATION 



@) Application number: 93402610.5 



Date of filing ; 25.10.93 



© Int. CI. 5 : C09D7/12 



@) Priority : 26.10.92 US 966458 

@ Date of publication of application ; 
04.05.94 Bulletin 94/18 



© Designated Contracting States ; 
DE FR GB IT 



(71) Applicant : MINNESOTA MINING AND 
MANUFACTURING COMPANY 
3M Center, P.O. Box 33427 
St Paul, Minnesota 55133-3427 (US) 



(§) Inventor : Johnson, David K., c/o Minnesota 
Mining and 

Manfact Co., 2501 Hudson Road, P.O. Box 
33427 

Saint Paul, Minnesota 55133-3427 (US) 
Inventor: Savu, Patricia M., c/o Minnesota 
Mining and 

Manfact Co., 2501 Hudson Road, P.O. Box 
33427 

Saint Paul, Minnesota 55133-3427 (US) 

@ Representative : Warcoin, Jacques et al 
Cabinet Regimbeau 26, avenue Kleber 
F-75116 Paris (FR) 



@ Acrylic surfactants and compositions containing those surfactants. 

(g) A novel fluorochemical polymer surfactant reduces disuniformities in Dolvmeric costings Th* 
^^2^" comprising an o^anic solvent an organic pdymer comS ^ with sSd^lvSt 
Spnt ^iH 9 fl aid .""^'"fl 3 A^rinated polymer different from said polymer eoiMbE JftSd 
SSl^S S nated p ° ,ymer having at least three dlfferent moieties \Sthin the pSLTcha n 
25?2J2 B ?^%r^* e m ° n0merS 3 Chemical acrylate, I 



CM 



m 
m 



dm 

IU 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



BNSDOCID: <EP. 



.0595702A2_I_> 



EP 0 595 702 A2 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to the use of fluorochemical surfactants in coating compositions to reduce 

able polymerizable systems. 

2. Background of the Art. 

P ™ u ^'^3^05^"^^* floods terpo,*™. U-t ^ non-^ng 
vide oleophobicity to the surfaces that are coated. 
SUMMARY OF THE INVENTION 

monomer, and a polar ethylenically unsaturated monomer. 
DETAILED DESCRIPTION OF THE INVENTION! 
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ZTd ^nlT T^ e r n - I h ' S Ca " be d ° ne convenient| y * Ceding appropriate ethylenically unsatu- 
Sso dToosTdl^ deS ' re K d it ndant functionalities a,read y P««*nt on the monomers so that they are 
merizatfon 2 1. ? Z *™' baci * one - This is P referabl / done by forming an acrylate backbone by poly- 
pe ac^^ aCrylate> Sh ° rt - Chain a,kyl acry,ate ' a PO>ar monomer 
EJ C * * s Piously noted, acrylates are not the only materials that will work, but they are pre- 

arauo bInLi U t 0rOC ^T ,Ca ' r^ 16 C ° mpnSeS an aCry,ate (inc,udi "9 "ethacrylates) having a fluorocXn 
group bonded to a hydrocarbon portion of the acrylate. The bonding of the group may be directly to the hv 

final e 9™«P- These three monomers are free radically polymerized in the proportions desired for the 

sho t cht^ ! po ymenzabor, >s done in solvent, such as ethyl acetate or other convenient solvents The 
has fewlr tht^ l h8Ve fewer tnan ei 9 hteen carbonatoms in the alkyl chain. Preferably the alkyl chain 

has fewer than s,xteen carbon atoms, and more preferably less than twelve carbon atoms The polar ZnomTr 

hZ Z "in 6 T T nti ° n mUSt h3Ve 3 P^^ble group compatible with ac^fc polymeSaTonTe 

have ethylenic unsaturation as would be the case in an acidic styrene derivative The oreferred aZr 

are acidic monomers of acrylates (including methacry.ates) and partfcZ y those EEETSJSEE 

x^TX!^ a » ^ h u r eights zst n a d nd to p " 

ti^nCS ?' 9 ! m ° ,ecu,arwe, 9 hts cou| d '"crease the foaming of the solutions. It was therefore found 
200 oon a " ? W T T K° f ,6SS than 25 °' 000 (W6i9ht avera 9 e mo,ecular W£ W and more prefembtr s s tSan 

ChJSS^^ unsaturated P° lar comonomers useful in such preparation include: 

CH 2 =CHP(0) (OH) 2 . 

CH 2 =CHCOOH. 

CH 2 =C(CH 3 )COOH, 

HOOCC(=CH2)CH 2 COOH, 

CH 2 =CHSO s H 

CH 2 =CHCH 2 S0 3 H 

CH 2 =CHCONHC(CH 3 ) 2 CH 2 S0 3 H 

and combinations thereof. 

C F R cZ ^u^nu !^ aMphati0 Viny ' m °nomers us *"' i" such preparations include: 
C e F 17 CH 2 CH 2 N(CH 3 )COCH=CH 2 

C 8 F 17 CH 2 CH 2 OCOCH=CH 2 

C 6 F 13 C 2 H 4 SCOCH=CH 2 , 

C 8 F 17 S0 2 N(C 2 H 5 )C 2 H 4 ISIHC0CH=CH 2 , 

(CF 3 ) 2 CF(CF 2 ) 8 C 2 H 2 SCOC(CH 3 )=CH 2 , 

C 8 F 17 S0 2 N(CH 3 )C 2 H 4 COOCH=CH 2 , 

C 8 F 17 S0 2 N(CH 3 )CH 2 C e H 4 CH=CH 2 , 

C 6 F 13 CH 2 CH 2 OOCC(=CH 2 )COOCH 2 CH 2 C 6 F 13 , 

C 7 F 16 CH 2 OOCCH=CHCOOCH 2 C 7 F 15 , 

C 6 F 13 C 2 H 4 N(CH 2 CH 2 OH)COCH=CH 2 , 

<^F 15 CON(C 2 H s )C 3 H 6 SCOC(CH 3 )=CH 2 , 

C e F 13 CH 2 NHCOCH=CH 2 , 

C 8 F 17 CH 2 CH 2 OCH=CH 2 , 

(CF 3 ) 2 CF(CF 2 ) e CH 2 CH(OH)CH 2 OCOCH=CH 2 . 
(CH 3 ) 2 CFOC 2 F 4 OCOCH=CH 2 . 
C 8 F 17 C 2 H 4 S0 2 N(C 3 H 7 )C 2 H 4 OCOCH=CH 2 , 
C 7 F 1s C 2 H 4 CONHC 4 H 8 OCOCH=CH 2 

C 3 F 7 (CFCFjO) 2 CFCH 2 OCOCH«CH 2 , 
CF 3 CF 3 

C^COOCH^CH^CHzOCOC^CH^CHj, 

CgF^SOzNfCjHsJ^HsOCOCH^Hz, 

(C 3 F 7 ) 2 C 6 H 3 SO 2 N(CH 3 )C 2 H 4 0COCH=CH 2 , 



3 



_0595702A2_I_> 



EP 0 595 702 A2 



10 



15 



20 



25 



30 



35 



40 



CF 2 CF 2 

C 2 F 5 -CF x NCI^CI^CON(a^H40COCH-CIt 
x CPiCF2 

C 8 F 17 CF=CHCH 2 N(CH 3 )C 2 H 4 OCOCH=CH 2 , 

acetate, polyvinyl chloride, copolymers of v.nyl resins, e.g., VAGH, VNYH, etc.). napmnog 
phenol-formaldehyde resins, polyamides, and mixtures thereof. 

Example 5 

IJIIBIIII 

Taaie st « 2tSl£ «- X '* «- 0.00* «• 0.30. Y t. b e,wee n 0.10 and 
0.615 or less, and Z should be between 0.30 and 0.60. 
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I Example 


Weight % ~[ 
Et-FOSEMA© /MA* /AA 


T 
-L 


36/48 BuMA/16 


£> 


29 FOMA/55 BuMA/18 




28/60 LMA/12 


4 


40/35 BuMA/25 


c 
D 


50/30 BuMA/20 


b 


47 FOMA/38 BuMA/14 


/ 


55/35 BuMA/10 


Q 


50/50 BuMA/0 


9 


50 FOMA/50 BuMA/0 


10 


55/35 BuMA/10 


11 


55/35 BUMA/10 




55/35 BuMA/10 




55/35 BuMA/10 


© Et-FOSEMA (Type 1, except where listed as FOMA 
(Tertpolymer II) ) . 



*MA-Methacrylate, ODMA-Octadecyl methacylate, 
BuMA=Butyl Methacrylate, MMA=Methyl methacylate, 
LMA=Laurel (C-10) methacrylate. 
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Table 2 

Monomer Composition of Comparative Experiments 
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Example 


Weight % 

Et-FOSEMA©/MA*/AA 


C-l (Comp) 


50/50 ODMA/0 


C-2 (Comp) 


50/ODMA/20 


C-3 (Comp) 


80/12 ODMA/18 


C-4 (Inv) 


4S/40 MMA/20 


C-5 (Inv.) 


60/20 MMA/20 



ExamDles 1 2 3 6, 7, 8, 9 were prepared in the following manner. 
A^domter^ 

the appropriate amount of Et-FOSEMA or FOMA, alkyl methacrylate and acryi.c acd. so that the total we.ght 
ofmono^ 

of in 113 g of ethyl acetate. The polymerization solution was purged wrth nrtrogen through a d p 

l^r two minutes and then sea.ed. The sealed bottles was shaken at 78°C for eighteen hours. The bottle 
was then cooled down to room temperature and air was admitted. 

Examples 4. 5, 12, C-2, C-3, C-5 

These materials were prepared as outlined in Example 1 above so that the total weight of monomers 
charged in each case was 20 g. 

Example 11 

A random terpo.ymer of Et-FOSEMA/BuMA/ Acrylic Acid was prepared ^by *~Mno11fl JJj^Ji 
7 a butvl methacrylate, 2 g acrylic acid, 0.1 g dodecyl mercaptan, and 0.8 g of Tngonox 21-C50 n 113 g or 
Ith7attete The ^polymerization solution was purged with nitrogen through a dip tube for two rrunutes and 
2n se"S The sealed bottles was shaken at 78°C for eighteen hours. The bottle was then cooled down to 
room temperature and air was admitted. 

Example 12 

A random terpolymer of Et-FOSEMA/BuMA/ Acrylic Acid was prepared by dissolving 304g 
195 g butyl methacrylate, 56 g acrylic acid. 2.7 g dodecyl mercaptan. and 22 g of Tngonox™ 21-C50 50J, t- 
oufyl pe^octoate) in 1283 g of ethyl acetate. The polymerization solution was purged ^^^i 
nitrogentoflowthroughthef^^^ 

nSen pressure was maintained on the flask during the reaction. The reaction mass was storred at 75-81 C 
£3 ThoTA^time air was admitted to the flask and the solution was al.owec .to ^coo down to room tem- 
perature. The viscosity of the reaction mixture was measured and found to be 19.3 cenhstokes. 

Example 13 

A random terpolymer of Et-FOSEMA/BuMA/ Acrylic Acid was prepared by dissolving 1 36 g of Et-TOSEMA 
88 o i bZ methSrlte. 25.2 g acrylic acid, and 9.9 g of Tngonox 21-C50 (50% t-butyl peroc oate) .n 1400 g 
J e u T c 2te th fpSmerizationsolution was purged with nitrogen by allowing nitrogen to flow through the 
Sas fo ^30 mfnutesw^le the monomers and solvent were charged. A slight posrtive ^ 
maintained on the flask during the reaction. The reaction was stirred at 75-83-C for 6.5 hours. At that t.me air 
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was admrtted to the flask and it was allowed to cool down to room temperature. The viscosity of the reaction 
mixhire was measured and found to be 2.09 centistokes. The weight % unreacted monomers in the polymer 
as determined bygravimetric chromatography of standard solutions was found to be 0.35% Et-FOSEMa 0 33% 
butyl methacrylate, 0.4% acrylicacid. H-nmrand C-nmr (Anal Req 37607) were consistent for the desired poly- 
msr. J 
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Wt% 

Et-FOSEMAO/MA'/AA 


Time for Foam Collapse 
(Minutes-m, Seconds-s) 


x+z 


C-2 


50/50 ODMA/20 


>15m 


0.80 


C-3 


80/12 ODMA/18 


>15m 


0.91 


C-5 


60/20 MMA/20 


>15m 


0.65 


4 


40/48 BuMA/16 


4m 30s 


0.57 


5 


50/30 BuMA/20 


4m 30s 


0. 63 


6 


47 FOMA/38 
BuMA/14 


3m 


0.52 


9 | 


50 FOMA/50 BuMA/0 


3m 


0.23 


2 


29 FOMA/55 
BuMA/18 


zri ids 


0.45 


1 


36/48 BuMA/16 


2m 


0.48 


3 


28/60 LMA/12 


1m 45s 


0. 45 


8 


50/50 BuMA/0 


lm 45s 


0.18 


C-4 


40/40 MMA/20 


lm 24s 


0.44 


7 


55/35 BuMA/lO 


lm 15s 


0.45 


no FC surfactant 


lm 





50 <r» , AS ° a ™ 6 See u" Tab ' e 3> f ° am times 0f less than 5 minutes were obtained when the sum of the mole 
fracbons of fluorochem.cal monomer plus acrylic acid were less than 0.65. Compositions where x + z were 0.65 
or greater, all had foam times of 1 5 minutes or greater. 



S5 Claims 



A coating composition comprising an organic solvent, an organic polymer compatible with said solvent, 
and a coating aid compnsing a fluorinated polymer different from said polymer compatible with said sol- 
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vent, said fluorinated polymer having at least three different moieties within the polymer chain derived 
from reactive monomers, the monomers comprising a fluorochemical acrylate, a short-cha.n-alkyl acryl- 
ate, and a polar monomer. 

2. The coating composition of claim 1 wherein said fluorinated polymer has a molecular weight of less than 
250.000. 

3. The coating composition of claim 2 wherein said fluorinated polymer has a molecular weight of less than 
200,000. 

4. The coating composition of claim 1 wherein said fluorinated polymer has a molecular weight between 
15,000 and 120,000. 

5. The coating composition of any one of claims 1 to 4. wherein the fluorinated polymer is the : acrylic > reaction 
product of at least three polymers comprising at least one fluorochermcal acrylate, at least one short- 
chain-alkyl acrylate, and at least one polar monomer. 

6 The coating composition of any one of claims 1 to 5, wherein the polymer compatible with said solvent te 
selected from the group consisting of polyvinyl acetals, polyacryiates, P 0 '^ rethanes •/ a ^ te ^■ 
ethanes, polyozlactones, polyvinyl resins, phenol-formaldehyde resms, mophtrogu.none-d.az.des, poly- 
amides, and mixtures threof. 

7 A coated surface comprising a substrate with at least one surface having a coating thereon comprising 
an organic polymer and a fluorinated polymer, said fluorinated polymer compns.ng the acryl.c reaction 
product of at least one fluorinated acrylate. a short-chain-alkyl acrylate, and a polar monomer. 

8. The coated surface of claim 7 wherein said substrate comprises a polymeric film. 

9. The coated surface of claim 7 wherein said substrate comprises polyethylene terephthalate. 

10. The coated surface of claim 7 wherein each substrate comprises aluminum. 

11. The coated surface of any one of claims 7 to 10 the coating comprising a coating composition as claimed 
in any one of claims 1 to 6. 
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(g) Acrylic surfactants and compositions containing those surfactants. 

@ A novel fluorochemica! polymer surfactant 
reduces disuniformities in polymeric coatings. 
The coating composition comprising an 
organic solvent an organic polymer compatible 
with said solvent, and a coating aid comprising 
a fluorinated polymer different from said 
polymer compatible with said solvent, said 
fluorinated polymer having at least three diffe- 
rent moieties within the polymer chain derived 
from reactive monomers, the monomers com- 
prising a fluorochemical acrylate, a short- 
chain-alkyl acrylate, and a polar monomer. 
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